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A B S T R A C T
Ps e udo -a rrhe n otoky w asinvestigated by chr o m o s o m e obs e rv atio nin Phyto s eiuLu spe r similis a nd
Amblys eiu s w o m eTTleyi,bothofwhich ha v ethebasic n u mber ofchr o m os o m es･ To co n丘r m malediploidy at
the e arly stage ofe mbryoge n esi , eg gS W ere S upPlied fbr chro m o s o me obs erv atio nim m ediately afterthey
w er edepo sited･ In addito n, eggS W ere COlle ctedu ndertw oprey c ondito n s,
一T
ar nple
‖
a nd
一■
po o r
‖
and their
chro m o s o m eswere obs er v ed in orderto exa min ethe r elatio n shipbetw e e nploidy a nd se x. Eggsdepo sited
bythetw o spe cies sho w ed haploid
-diploidsequ ence s corr espo ndingto tho se ofm ale a nd ftm ale offbpring
u nderboth
=
a mple
.1
and
"
po o r
‖
pr ey c o ndit o n s･ Ho w e v e r, m ale diploidy and hete ro chr o m atiniz ed
chrom o so m eswere n ot bs ervedinthedepo sitedeg gs･ T herefbre,the 丘rsteggs e xpe ctedtobe males wer e
e xtr acted fr o mthe body c a vities of fe male P･ Per SLmiltsfo r chr o m os o m e obse rv atio n･ The obs er v atio n
c o n丘r m ed m alediploidy atan e arlier stage ofe mbryogen esis whichtakespla c ein the 托m alebody c a vity･
The c o e xistenc eof haploida nd diploidc ellsin the s a m e eggw a s als o observed at the n e xtstage ･ Ho w e ve r,
n ohete ro chr o m atinized chro mo so m esw er e obs er v ed at a ny e mbryo nic stagesinthe f由nale body cavity,
u nde rthe pre s e nt e xperim e ntalc o mdito ns･ The prese ntstudy s ugge sts thatps e udo
-a rrhen otoky o c c u rs at
le astin P･PeTTimilis withthe c o m m o n n u mbe r ofchro nos o mes, andthat thetiming ofge n o m e eli min atio n
isdi 触re nt魚･O mthatofthe spe cies witha n aberr ant u mber ofchro m o so m e s･
Keyw o rds:phytos eiidmites,pSe udo
- arrhe n otoky, rePrOdu ctio n, S eX･ Chro m os o m e
IN T R O D U C TIO N
The c o nc ept ofps e udo - ar rhe n otoky w aspr opo sed asthe m ode ofr eprodu ctio nin
phytos eiidmites(Schulten, 1985)･ Acc ordingtothe c o n cept, m ale eggs n e ed ftriliz atio nto
begin their e mbryogen esi, andthe pate rnalgen o m ein the male eggsis elimin atedthro ugh
hetero chro m atiniz atio nto produc ehaploidadult m ales･ Evide n c eto s upport the c o nceptw as
deriv edn oto nly fro mcytologlC al butalso什o mgen etic ande cologic alin v estlgatio ns･
Karyoty pe sin ma ny phytos eiidspe ciesha v ebeen in v e stlgated r egardless ofthe
pote ntiality ofpseudo
- a rrhen otoky(Ha ns ellet al･ , 19 64; Wys okia nd Swirski, 196 8;
Wysoki, 19 73;Blo mm ers
-Schloss er a nd Blo m m ers, 1975; Wysokia nd McM urtry, 1977;
Wysokia nd Bolland, 1983)･ Alm o stallspeciesin vestigated had ahaploidn u mber of 4and a
diploidn u mber of
'
8chro mosom es, a nd 3 thelytoko us spe cieshad8 chr o m oso m es(Wysoki･
1985). In addit o n, the r atio of haploidto diploideggs appe ar edtobe equalto thatof m ales
T his studyw as s uppo rtedin part bya Gra nt
-in. Aid(No ･09 30600 3)forScientific Re se ar ch fto mt he M inistry of
Edu c atio n,Scie n ce,Spo rts a nd Cultur e ofJapan･
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toftm ales(Hansellet al. , 1964). Thes ekaryotypes ar e C O m m O nlykn o w nasthe gen etic
syste m
Tthaplo-diploidy
‖
, and the repr oductive m odein the h叩lo
-diploidsystem is called
t･
armen otoky
.T
sin ceh叩loidm alesin the syste mde velop witho ut c opulatio n(W hite, 1973;
Oliv er, 1977;Bull, 1983). W ith m ostphytos eiidmites, ho wev er, fbm alesbegin to pr oduc e
eggs of both s e xes o nly after c opulatio n･ T hus, this n o n
- a rrhen otoko u s repr odu ctio nin
phytoseiidmites w asinitiallycalled
=
para-haploidy
"
(01iv er,1977)･
Altho ughkaryotype analysesdidn otsho w m aledipIoidy, Otherin vestigatio n s co ntributed
to the c o nc eptofpse udo- arrhen otoky･ Am an o and C hant(1978b)a nd Schulten etal･(1978)
sho w edthat adultftm ales ofphytoseiidmitesin cre ased g g produ ctio n relativ eto the
duratio n ofcopulatio n･ T he results suggestedthat theproductio n ofeggs requireda slgn alof
ins e min atio n. In addit on,it w as sho w nthatthe efftct ofx-r ay lrradiatio n o n adult m ales
w astra ns mittedtothe offgpn ng of boths ex esinAmb&seiusbibe ns, P hytos eiuluspe 和imilis
(Helle et al. , 1978)and Metaseiulu s o c cidentalis(Hoy, 1979)･ They, therefbre, S uggeSted
thatsper m s w ere requi dto begin the e mbryogen esi ev enin male eggs･ Subseque ntly, a
diploidn u mber ofchro m os o m es w as obse rv ed in m ale eggs ata n early embryonic stagein
which eg gs im m ediately afterbeing deposited by M . o c cidentalis sho w ed diploid
Chro m os o m es arLd a s et of chro m o so m e s w as elimin atedthr ough heter ochr o m atiniz atio n
(Nels o n-Rees et al., 198 0). The c o nc ept ofpse udo - ar rhen otoky w aspr opos ed. Schulte n
(1985)appliedthis c on cept to al1phytoseiidspecies, e X C ePtfbrthelytoko us species, based
Onthe ge netic eNide nc e ofthree speciesin difftre ngen era.
11･O W eVe r,there are s ev er alpr oble m s relatedtothe cytologicalobs erv ationsthate o nstitute
the c entraleviden cefbrthe c o nc ept.In spite of m anykaryotypea n alyses, the key e vide nc e
fbrpse udo- arrhe n otoky w asderived 魚
■O mthe chro m os orne observ atio n ofo nly o n e spe cies,
M o ccide ntalis(Nelso n- Rees etal･ , 1980)■ T he obs er vatio ndidn ot targetspecifieally m ale
eggs and the n umber ofeg gs obs erved w as n otsuffic e nt to c o n伽 m diploidyin the e arly
e mbryo nic stage of depositedeggs･ Further m o re, 肱 o ccide ntalisis n ota c o m m o n spe ciesirl
its chr o rn OS O m e n u mber･ Wysoki(1985)r eportedthat470f 55species e x a mirledhadabasic
n u mber ofn=4 andthat M o ccide ntalis had n=3, Which w as aberra nt and kno w n o nlyin 5
SpeCies(the other3 species arethelytoko us)･ T herefbre, StrO nger CytOlogic ale vide nc ein a
SpeCies withthe co m m o n n u mber ofchro m os o m es(n=4)is requiredin orderto c o nfir mthe
e xisten ceofpse udo- arrhe n otokyinphytoseiidmites･
In theprese ntstudy,tW O SPeCies, P･ Pe7Vimilis and A･ W O m e TTleyi, karyoty ped asha ving
the c o m mo n n u mber of chr o m os o m es werein vestigated･ Male diploidy w as･ e XPeCted at
leastin P･ Pe r Similis sin c epse udo - ar rhen otokyin P･ PerSimilis hadbee n s ugge sted
ge netic ally(Helle etal･ , 1978)･ In addito n, Toyoshim a a nd Am a n o(1998)reportedthat the
ftm ales ofP･ PerSimilis a nd A･ W Om eTVleyi in cre as edthe proportio n of m ale offsprlngtO
fe m ale offsprlng u nderpo orprey c o nditio ns･ If both spe cies are ps e udo- a r rhe n otoko us
mites
,
tW Okinds ofm ales
,
diploidphe notypic males andhaploidm ales, a r e e XPeCtedin the
m ale offspring produ cedu nderthe po orprey co nditio n･ In other w o rds, S O m e m ales u nder
thepo orprey co ndit･On m aydevelop&o mdiploideggsbychanglng Phe notype o nly･Ifthis
iss o, PS eudo- arfhe n otokousfbm ales ca n also controIs ex ratios easily whe ntheyen c o u nter a
Shortage ofpreyin the enviro n m e nt･ In v estlgation ofthe chr o mos o m es of eg gs depo sited
u nderpo orprey co ndito ns wills uggest the m e cha nis m ofs exdeter min atio nin ps e udo -
Ps eudo- arrhe n otokyin Phyto s eiid M ites
ar rhen otoko us mites.
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PhytoseiuluspelTimilis A th ias-Hemiotand Amb&s eius w o m eYTleyi Schicha w ere us ed fbr
Chro m o so m e obs erv atio n. The populatio n ofP. pe TTimilis, Obtained fro mthelabor atory of
Hokkaido Univ ersltyinJapan, hasbeen m aintain ed in o urlabor atory for m orethanlO
ye ars. Thepopulatio n of A. w o m e TTleyiw as originally c olle cted o n o ur c a mpus(M ats udo,
C hiba-Pref.)in Septe mber, 1995. Both populatio n s w ere m aintain ed in transparentplastic
C uPS(12c min dia m eter and 6c minheight). Pin e resin w as applied to therim s of the cups
to prev e nt mitesfro m esc aplng･ T hegre en
-fbrm ofthetw o-SPOttedspider mite, 7btra nychus
urtica eKo ch, r e a r ed o nkidneybe anPlants, Phase olus vulgaris L ･ , W a S u S ed asprey. For
experim e nts, Predatory mites w ere re ared s epar ately on abe anle aflet(2×2 c m) with
abu ndantPrey(the
''
a mple
"
prey c o nditio n). Theleaflet w aslaido n w et c ottonplac ed in a
Sm alltr anspare ntplastic cup(7 c min dia m eter and 4c min height)to pre ve nt mitesfro m
escaping a nd w as kept at25℃ with a relativ ehu midity of 70-80 %and aphotoperiod of
16L:8 D.
An u n m ated ftm ale and a m ale, 24-48 ho urs afterthefinalecdysis, W e rePaired o nthe
le afletand w ereglVen S u爪 cient tim eto copulate. T he m ale w as re m o v ed aft r c opulatio n
a ndthe m ated fe m ale w askept o nthe le anetfor o vIPOSitio n･ On c ethefe m ale started
O VIPOSiting,the eggs weretake n o utofthele anetwithin 30 min utes of beingdeposited, a nd
u sed fbr chro m o s o m e obs ervatio n. The eggs w ereplac ed o n a clean slide glass, Squ aShed
andthe n stain ed withl% ac eto- O rC einfbr 20minutes. Stain edspecim e ns w ere e x a min ed
uslng aPhase c ontrastmicrosc ope.
C hro m oso m es ofalleggsdepositedbylOfbm ales of P･ PeTTimilis u nderthe
‖
a mple
.'
prey
co nditio n w ere obse rv ed in s equ entialorder･ W ith A･ W O m e T Tleyi7 Chro m o so m es of the nrst
lOeggs of lO ftm ales w er e observed in the sa m e m ann er･ In bothspecies, the sequ ential
order ofploidy w as co mpar ed withthatofse xpr evio usly reported(Toyoshim a and Am an o,
1998)toide ntifym alediploidy.
To e x a min e whetherthe m alespr oduced u nderpoor pr ey c o nditio n s w er ediploid
phe n otypic orh叩loidm ales, graVid ftm ales were re ar ed u nderthe po orprey c o ndito ns･
Fiveprey eggs perdayforP･ PeTTimilis and 3prey eggs per dayfbr A･ W O m e lTleyi w ere
s elected asthe ‖po or
一
prey co ndition s･ The c o nditio ns w ere s ettled by the us e of a crylic
plates, described indetailin aprevio uspaper(Toyoshim a and Am an o,199 8)･ C hro m o so m es
ofthe eggs depo sited u nderthe po orprey co nditio ns were exa min ed agalnin s equ ential
order a ndthe order ofchr o m os o m es w as c o mpar ed with thatofse x espre vio uslyrepo rted by
Toyoshim a and Am an o(1998)･
T he eggsinthefbm alebody c avities w ereto beprepar ed for chro m oso m e observ atio nto
e x a minethe pro c ess ofchr o m os o m e eliminatio n･ In orderto achie v ethis, the tim lngfo r
e xtractingthe nrst eg gsthatdev eloped into males(A m an o and C hant, 1978a; Toyoshim a
a nd Am a n o, 1998)fro mtheftm alebody c avities of P. pe TTimilis w asnrstdetermin ed･ Ten
palrS Ofun mated ftm ales a nd m ales w ere co upledsepar ately o nle anets withabu nd antPrey
and w ere obs e rv ed under a microsc ope atinter v als of 15min utes untiltheftm alesdeposited
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sec o nd eggs･ At the sa m etim e, a n Other20ftm ales, Which had deposited 丘rst eggs･ W e
re
m o u n ted at 15, 30, 45a nd 60minutes, r e SPeCtively, after o vIPOSitiontoide ntifythe timlng
fbrthe shellofthe sec ondeggtofbr m･ Timingfbr diss ectlngtheidios o m a a nd extracting
eggsfto m the body c avities of fe m ale P･ PerSimilis w asthendeter min ed fro mthes e
obs er v ations, A fterthe eggs had bee nextr acted fr o mthe fe m ale body c avities, the
chro m oso mesof the eggs w ere obs er vedinthe m an n erdescribedabo ve･
R ES U L TS
Fe males of P- Pe nimilis and A･ W O m eTTleyidepositedtw okinds ofeggs, Which had 40r8
chro m oso m es, withthe s a m eproportio ns ofm ale andftm ale offspringa m ongtheirbr oods･
Heter ochro m atinizedchro m os o m es(u u a11y stained dark and co nde nsed), ho w ev er, W er e
n otobs erv ed in these eggs･ To co mpareploidy withse x, the m ean n u mber of diploideggs
betw e en adja cent haploideggs w as c alc ulated in ea ch spe ciesand u nder e a ch pr ey
c o ndition･ The m e an sequ n ces ofploidyc o mpared withthos e ofs ex are sho wnin Table l
fbr P･ PelTimilis andin Table 2fbr A･ W O meTleyi･ In bothspe cies,the s equ en ceofploidy
als o sho w ed a clos erelationship with that ofthe se x of ffspring underthe amPle andpo or
pr eyc o nditions･ M alediploidy w as n otc o nBr m eda m ongthe eggs s elected 30min utes after
being deposited･ Therefbre, the first nv e eggs of P･ Pe T Timilis s elected within 15min utes
afterbeing depo sited w er ein v estigated to ide ntify diploid m ale eg gs a nd
heterochro m atinizedchro rnOSO m eS. The ratios of haploideggsto diploideggsin ea chgro up
w ere c o mpared withthose of malesto ftm ales(Table 3)■ It w as re co nfir m edthat the nrst
eggs tendedto be rn ale andhaploid, a ndthat n oheter ochro m atinized chr o m o so m es w ere
obser ved.
Sin c e m ale diploidy w as n ot observ edin the pre c eding e xperim e nts, thefirst eggs
Pr Oduced byP･ PeTTimilis at14, 15, 16, 17 and 18hours afterthe c opulatio n started w ere
Tab le l. Co mparison ofploidy withs exin the eg gsdeposited,du ringthe early ovIPOSitio nperiod, by 且 peTSjm]11sftm ales
u nde r a mple andpo orpr eyc onditons･
Preyc ondito nTy pe
2
n
】 Sequ en ce
4
fbr托 male
Ample Ploidy lO h d d h d d dd d d h dddddd h ddddddddd h dddd h ddddd h
(3.3)
5
(5.9) (5.7) (8.6) (4.0) (4.8)
Sex 20 ♂ ♀♀♀ ♂ ♀♀♀♀♀♀♂ ♀♀♀♀♀ ♂♀♀♀♀♀♀♀♀♀♀ ♂ ♀♀♀♀♀♀♀♀ ♂
(3.1) (6.3) (4.9) (9.6) (8.0)
Po or) ploidy 1 0 h d h d h d h d h d h d h
(1.3) (1.0) (1.1) (1.0) (1,3) (1.0)
Sex 17 ♂ ♀ ♂ ♀ ♂ ♀ ♂ ♀ ♂ ♀ ♂ ♀ ♂
(1.1) (1.1) (1.0) (0.9) (1.3) (Ⅰ.1)
lT hepreycorLditonin which 5preyeg gs w eres up plied dailyforovIPOSitingftm ales･
:Genoty pe orpbenoty pe ･
1Replicates ofseque nc es･
JT he sequ ence ofploidy w as sho w nby
' ■h‖ forhaploidand
"d‖ fordiploid. T he seque nce oFs ex was sho wn by
一'♂.●for rnale
a nd
P l♀F■fbrftmale(afterToyoshim aand Am an o,199 8),
5T he nu mbers shown inpar enthesesbelow
,■d" and ‖♀‖indicatethe m ea n n u mbe rs of diploideggsbet w eenhaploido nes and
those offbm ale sbetw een m ales, reSpeCtiv ely.
Ps eudo- ar rhe n otokyinPhyto seiidMites 13 9
Table2･ Co mpariso n ofploidy withse xin the nrstten eg gs depositedby A ･ W Om eLT]りイftm ales u nder a mple a nd
PO OrpreyC O nditio n s･
Preyc onditio n Type
ヱ
n
ユ
Sequ e nc e
4
払rfbm ale
Ample Ploidy lO h dd h dddd
(2.2)
5
(3.9)
Se x 20 ♂ ♀♀ ♂ ♀♀♀
(2.4) (3.3)
Poo rl Ploidy lO h d h d
(l.3) (1.0)
Se x 17 ♂ ♀ ♂ ♀
(1.1) (1.1)
b d
♂ ♀♀
h d
(1.1)
h
♂ ♀ ♂
(1.0)
d
l･3
♀
L3
(
′
-
1
ヽ
h
勃
0
d
L O
♀
0･9
′
一
l
ヽ
(
一T hepreyconditio nin which 3preyeg gs w ere s upplieddai1yfor o vIPO Sitingftm ales.
コ
Ge noty pe orphen oty pe.
ユ Replic ates ofs equ e n ces.
4T he s equ e nc e ofploidy w as show nby
. .
h
"
forhap10idaJld
‖
d
‖
fordiploid▲ T he seque n ce ofse x w as sho w nby
1 .♂一I
fbr m ale and
‖
♀
一一
fbrftm ale(afterToyoshim a and Am a n o(19 98)).
5 T he n u mbers sho w nin pare nthes esbelo w
H
d
l T
and
.,♀一一indic atethe m e an n u mbers of diploideg gsbetw ee nhaploid
On eS andthose of ftm alesbetw e e n m ales,reSPeCtiv ely.
Table3. Co mpariso n ofploidy andse x ofoffspringinthefirst萬ve eggs deposited byftm ales of
且 pe mjm]Hs u nderthe a mplepr eyc o ndi[on･
Sequ e nc e ofeg gsdepo sited
First Sec ond T hird Fo urth Fifth
Perc e ntage orhaploideg gs 86(35) 0(35) 10(10) 20(10) 10(10)
perc e nt age ofm ales 9 0(101) 5(100) 7(30) 21(29) 7(15)
The n u mber ofeg gs observ edis sho w ninpare nthese s･
e xtr acted fr o mthe body c a vities(the timing ofthe e xtr actio nw asdeter min ed by the
Obs er v ation using rn ated ftm ales;Fig. 1). The n umber ofeggs s uccessfu1y e xtr acted fro m
the c a vities a nd the n u mber of eg gs, in which the haploidand diploidphas e s of
chro m oso m es w ere observ ed, a r e Sho w nin Table4. M a nyeggsfai1edtoglV e a Cle arpictur e
Ofthe chro m oso m esb c au se ofte chnic al diffic ulty. Eggs extra cted14hours afterthe start
Ofcopulatio n w ere all diploida nd lOo ut ofl leggs after1 6 ho urs w erehaploid･ After15
hours, 6eggs w er ehaploid,3 diploid, a nd 4 had both haploidand diploidcells･
DIS C U SSI O N
M ale diploidy w as observ ed in P･ PerSimilis as e viden ce ofpseudo
-ar rhen otoky, but the
tim etakento elimin ate chro m oso rn eS W aSdifftrentfrom thatof Mo ccidentalis, r ePO rted by
Nels o n- Rees etal,(1980).Inthe pres entstudy,the 鎖rsト1aideggs, Which had be e npro v ento
be m alein o urpr eYio u s study(Toyoshim a and Ama no, 1998), W er ehaploid, a nd n e xt male
eggs w ere als ohaploid in both P. persimilis and A w om e rslq yi(Tables l-3)･ W hile m ale
diploidy w as n otdetected inthe eggs afterbeingdeposited, W e C O uldco nfim m alediploidy
at the earlye mbryo nic stagesin P･ PerSimilisby extracting m ale eggs 丘o m theftm alebody
c avities(Table 4). W ith A. w o m eTTleyi, W e W er e u n ableto examin e chro m oso m es ofeggs
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Appe8r&n Ce Of the eg g$he)lof the $ eC O nd 喝g
Copula血n
く- -~■~■>
Bc由n ning Te r min&don
Deposition oFthe6rst亡gg
l J ＼
Deposi 血n ortb¢S ∝ Ond 句娼
/
H
Hn
童
室
‡
酢
Timingofe 血 dion H
l
l
1 9.1 士 0.03(肝10) mヽ -
…
.4 士 0
｣ ■
王 室
‖H
､
u
′
重
虻 0.18(肝
▲___】____J
0) 17.5 士 0.74(n王1 0)
一 ■ ヽL
u
R
36(n= ;10)
! ゝ
.
､ ′ き
u
'
ヽ ′
0.6 士
1 ヽ
.03(炉
′ !
…
0)
Fig･ l･ T hetim e s chedule ofrepr oductiv ebeha vio r,fto mthe sta rtofc opulatio nto the depo sitio n ofthe
S eC O nd eg g･in P･ PeTTimilis･ Valu e s ar ein ho urs(M e an± S E)･ The time betw ee nthe begin ning of
COPulatio n andthe depo sitio n ofthe 血steggw asles s v arible tha nthatbetw e enthe ter min atio n of
COPulatio na nd depositio n･ T he eggshe110fthe seco nd eggappe ar ed 30min utes afterthenrsteg gw as
depo sited･ The se co nd eggs n eeded 6 ho u rsfbrdepo sitio n･ The reprodu ctiv e schedulein P･ Pe
indic atesthatthetim lngtO eXtraCt thenrsteggs wasbetterbetw ee n14and 1 8 ho urs afterthe startOf
C Opulatio n.
Table4･ Nu mberof thefirsteggsinApeTTimjLis withv ario us chr o mo so m ephases.
Tim e afterbegin ningofcopulatio n(ho urs)
14 15 16 17 18
No, Ofeggs extracted 3 1 48 32 8 10
No･ Ofeggs with diploidphase 5 3 1 0 1
No･ Ofeggs wi thboth haploidand diploidphases O 4 0 0 0
No･ Ofeggs w仙 baploi dpbase O 6 10 0 2
The eg gs w ere extr a cted fr o mthefern ale body c avities at differ e nttim epolntS Of
embryogem esis. andstain ed wi th l% aceto- OrC einjustafter extraction.
be ca u s e of the diffic ultyin e xtracting eg gs fro mfe m ales, Which ar e s m allertha nP.
Pe r Similis･ Furtherin vestigatio n with differ ent te chniqu esis required to c o nfir m m ale
diploidyinA･ W O m e rSle
We c o uldn otidentify the heter ochr o m atiniz ed chro m o s o mes a nd chro m o s o m e
elimin atio nin this study･ Ho w e ver,the c oe xistenc e of haploidand diploidc ellsinthe s a m e
egg w as observ ed at an e arlystage ofe mbryoge nesis(Table4). T hus,in P. pe TTimilis,itis
PrObAble that,instead of heterochro m atiniz ation, an u nkn o w n sy te mis r espo nsiblefbrthe
Chro m os o m e elimin ation.
The difftre nc eintim lngfbr chro m os o m e elimin atio nbetw ee nM o ccide ntalis and P.
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persimilis m aybedue tothedifftren ceinthe n u mber ofchr o m o so m es:肱 o ccidentalishas
n=3 where asP. peTTimilis has n=4. Sin ce alm ost allspecies e x a mined hav e n=4(Wys oki,
19 85), n=3 in M. o c cide ntalis may hav e als o origin ated 丘
･
O m n=4. In other w ords, W e
SPeC ulatethaton e of 3chro m oso m esin M oc cidentalisis a resultantOf 20f 4chro m os o m es
C O mbin ed. T herefore, the total D N Ac ontentin the haploidge n o m e(the D N A C- Valu e)
appe ar edtobe equ ala rn Ong allspecies･ Ifthisis s o, Chro m oso m esin M o ccide n talis m ust
belargertha nthosein other spe cies withthe basic n u mber of chro m oso m es･ Sin c eit w as
r eportedthat the D N A C
- V alu e affe cts cellcycles(Ca v alier-Smi th, 197 8), the size of
Chr o m os o m es m ay als o affect c ellcycles. Ac c ordingly, the tim lngfor chr o m os o m e
eliminationin m ale eggs m ayals obe difkrent. Ho w e ver, aliterature revie wdidn otre veal
any sizedifftren c einthe chro m os o m es or adelay ofcellcycles･
The pres entstudyhas als opr o ve nthat the m alespr odu ced u nderpo o rprey co ndito ns
W eregen etic m ales;i･e･ the male eggs werehaploid･ This res ult ru1es o ut thepos sibilitythat
these males w erorlgln alyfbm ales whose c o urs e of developm e ntbec a m ealter ed, r e S ulting
in phen otypIC m ales with a diploidgenome set･ Itis u nfortu n ate thatthe pres e ntstudydid
n otclarifythe ex a ct tim e a nd the m e chanis m ofs exdeterminatio ninthe eggs ofphytos eiid
mites･ To u nderstandps eudo- arrhen otoky a nd its ev olutionary m e anlnglnPhytos eiidmites,
further studies o nftrtilizatio n and chr o m os om eeliminatio nin male eggs, aS W e11asthe
m echanis m ofse xdeter min ation, ar e n e eded.
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摘 要
チリカプリダ ニとケナガカプリダ ニ における偽産雄単為生殖の 細胞学的証明 豊島真吾 ･
天野 洋(千葉大学園芸学部応用動物昆虫学研究室)
チリカプリダニ とケナガカプリダニ が偽産雄単為生殖をするか, 染色体観察によ っ て調査 し
た. まず, 発生の 早 い段階で雄が2倍性である ことを確認するために, 産下 直後の卵の染色
体を観察した. さらに,｢十分餌｣および｢少餌｣という2餌条件にお いて産下された卵の 艶色体
を観察し, 核相と性の関係を調査した . 両種とも, 産下された卵におい て半数体と倍数体が
観察され, その頻度や産下される順番から, それぞれ雄と附こ対応すると推察された . そこ
で
, 胚発生のさらに早い段階の核相を調 べ るために, 雌成虫の体内から第1卵(雄に発育する
卵)を摘出し, その卵の染色体を観察した. すると, 比較的早 い段階の卵はす べ て2倍数の染
色体を持ち, 発生の経過とともにその割合が低下することが観察された . また , 2倍数 の染色
体を持 つ卵 の割合が減少する途中の段階で , 2倍数の 染色体を持 つ細胞と1倍数の染色体 を
もつ 細胞が混在する卵が観察された . ヘ テ ロ クロ マ チ ン化 した染色体は観察されなか っ た .
以上の結果から, 少なくともチリカプリダニ は偽産雄単為生殖をすることが確認された . そし
て , 2倍数から染色体が減少して いくタイミングは, すでに報告されて いる種の それよりも早か
っ た.
